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*1 n 7flS) £1 e-1 ^^--g. ^#S}<^ 

elM^sRr ^-fofl, 1 7fl^ s.ti sfsfnl&l ^^>fr ^eflsj- ^-o] !_ v ^-^ 4^ofl 

3*fl I-V ^^-ir -^^5. *H 4-#«1-uL, M-^^l n-1 7fl£] S.«i sj-^nlE^ 

cflolEKET HHfci)-!- ^^5. ^ °H «!■ 

el-, i-v s.Aj x\y^ ^ ^ja, tlHEil- €$M^ 
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{Simplified method for extraction of model parameter set and statistical 
integrated circuit simulation method using the same} 

51 l^r -S.'i sj-5|^l ^ ^* ^#^>7l ^tiRV i-v ^^d* £ 

-E 3^r ^-^^1 ^^^l 4St *fll S-€ 4^1^ ^tMr ^lk S-^i 54^1 

i .£ 4°fl -E^sl ^ ^.^EflolE^ofl tflsH ^efl^l ^^sf y o Vl ?Hl 4 

e|- S.'g 4&M^ ^^^r ^Htr^l-Ji a] ^ efl o] ^ ^- ^^1- uj-E}-^ 4 V ^-£°14. 
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4^ 3_*£ ^u}b\^ ^#s>^ ^ ^ ^H^H-i! « 6 V^ofl 

<7> «V£*fl 3335.* 7fl^-^>fe -4^HH ^cfl5. -S-^ 33<y*l SE ZL 

<8> oje^ Aj^Eflo]^ ^ ^Tij-ol^CSPICE)^^ ^ °^B]^] SSa^f ol-g-^f^ 

i2fo]^ sia^ ^ s\S-2] Al^eflol^-g- o^srH 3)5. rt*}^ £17] M- 
tiflA}o} 7 Jo] - ^}fo] afl^oll ttf=. ^<4, M^ife 2.^ *|- 

5^1^1-8: SI SH^I^H^ *fl^o} ^oKxj), ^(x w ), TflolE ^o^nV^ 

*Kr3|, ol^ s.^ ^nlE^^- 4^^r Al^aVj$.# 7^0) ^> 

"11 -f ^-i-JL A]7io] §o] *A o V^ol S^B^tf^ 3[ 

o> t^t^, 7\\°}^-^^l} ^^(Vgs)^)- =5^-41^^: ^^(Vds)^! tfltb =eil<el € 
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ff!- I-V iRj^Hd-i- SU} ^SHb °1 I-V ^HS^Hd^r 

^SM^ 7}-^ ^ ^ oj^dl, Zl ^3]- M-EfuRr I-V ^ 

^-8: ^ 7fl7> ^rf. ^, £ 1<H1 51*1 € I-V ^H3^Hd£ Vbb^ V CC » i^*}^ V GS 
^- V DS ^ ctf^ I D # *3*}o} £^^r ^ = ol^£. ^^5] ^ ^o]sf 

^ ^- ^ £r51°11 cfl^V I-V ^^o]j7 ^ ^ojfi}- ^fl^ ^ ^^<H1 ^5} 

£ l°fl i-v ^^-^4 -fj-A)-^ i-v ^^^0] c^e] 7fl §H)^cf. n}eH, v GS ^- 

V DS ^ -^(interval) ^8: <£*}3. ^^i^l ^ ^H^, <^*l ?fl^ I-V ^■ 

^w)^>7) ^ ^ 3?*Hr ^ ifl*l ^ ^S, °1 I-V 

^tb S^l^E-j TEGCtest element group) 2} ^7fl <#^°1 aV^ 

lineH 

jjLZL^£) I-V Tfl^oll tfl^JL ZL ^47> ^^1 I-V ^^S. ^ ( J2. 

^ 9X4: szmtt «i-^^7H ^l^m 4-^ -a- #^-*Rr 43 

^1 I-V -lH3^Hdl-ofl 7># 7}^^ nfl^ ^s-o] s.c^ 

4^n]Ei7f ^Cf. ^ ^T-fl ^31^ ^>Sf 7># 7\V}^ 7}7]^ o} 

^<>1 7jo]^ Jf, -£51, ^ ^3**11 7H I-V 

^Hl 7fl^^- ^ 5>>fe *>M-£] ^(set)°l Sl^ ^Joj w>^^>cf. 
<ll> ol^Tfl <a^^l 2.^ 3X)-e)-nlE^ infold Sl^S] nfl<y^>ig ^ 
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Tim ^ ofl^tfl speed )7> tJM+sM M-^. 

<12> ^ f 3)^]^ S)S7> nfl , ^ °1 ^ ^ ^1*4, ^ 

i*W tfl*M ^^l^q-C^l^- US 5,790,436 -f- #2:). 

<i3> ^l^i ^KJames C. Chen) ^-£r 'E-T Based Statisitcal Modeling and 

Compact Statistical Circuit Simulation Methodologies'OEDM, 1996, pp. 635-638) 2}^- 
fe^H, I-V ET HH^CElectrical Test Data)# *H*-*H 3. 

^ ^^(z/W), Tflols ^o^^ --7il(T ox ) ^ ceflo]-^^- ^^(Rd S ) ^ 

^fjl, ^M^l S^lE^ i^**fKl dsat )3]- ^ ET ^H^* o)&^ 
^ ^ti^M at}. zi^M-, #5]^^ ^^1^ ^^15. I-V 

3 S^lE]^ (^*r °l-§"^) -§-33-°^ ^^*>7l7> nfl-f ^o}, 

^Ml^cr ^7l^o] 4^,§- -^sfl zz. ^-t- ^7>( evaluation) ^--2.5.*! zl ^-^ 
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^91 $1^}, <9<H^ &3 ^151^-8: ^ 

A. 

^^m* °1 4i*> ^M3^ £3-7} #31 ^^2]S.^ ^ofl 

^4, oie^v ^^^>i-^ ^jaj ^ofi #aflsj a^i iq-^lel ^#«c v ^ S3 ^ 

<15> «V^ol ^ 7l#^ ^fe, ^^11 Si A^^. ^-^l^O.^. AH-Efl 

°l^*}7l 2 711 5-^ sH^l^ ^-g- fisH^ *}*r ^-o^l, 4^ 

<16> «V^o] ols.37X> 71^^ 3M|fe, 4l7> S-^o^ tgg}^} ^¥°fl 

<17> Aj. 7 lo] 7] ^^ ^1# ^*>7l ^- ^<fl n}S. ^# ^£r, 

^Hfl*4 ^ ^-2.^ ^#S>J1, uj-^^l n-1 7fl2l SL^i ^v)^ $^-8r I~V 
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<18> igxgcq 4= 1 SEfe- 2 °]^o} ^1 ol ^ <h] n 7 fl^ 

*13# *Hi*l3W 7l-& rt^l-sq i-v ^-g- i-v ^S^Hd-i- ^>^^, 

I-V ^j-^^rS. *M ol I-V ^^f-tl-i- ^ *fl^ ^ ^tt *U 

^v]tZ\ ^#^=K ^M*l *I12 ^ln^l SLt 4^1^ tfl«fl>Hfe, n 

7flSl uH*l ^12 ifl*| *J|n*l3H ^£ 71 i*}^ x) 2 tfl^l ^ln ^JHg 
Elf ol ^jl^ Dflolel^. ^ ^2 *fln S.^ 5}-el-nlE^ 

-8: 

<19> O^H, A o > 7 ] E^fl^^Ei ^>OlJl, Aj- 7 ] 3) °1 E-| ^ E^iEj 

3 ^^°d-(V th ), i^^-(I Dsat ), ^ ti^^i^(G„), TllolE-^^ ^og-ol 0V<a 
nfl5l c^o] #fKl 0 ff), ^ ^^^l^^(Cj) £&tt ^3flAl^^( Cov )# i^t*. 

<20> SEtb, ^"71 *fl2 tfl^l *fln S.'g sH^m ^* 4)*H ^J^fe 

*Hl 5L<i 2}-^l.Bi £1 S^l^l"* tfl9j§ ^ fll}. 

<21> ^-7151 7l^^ ^t>}7] ^ °fl 4^- 333^31 Al#ii|M^ ig-ig 

#7lSl 5L<g ^H^l^ ^#« 0 V ^°1 ^M^* *M S.'i 

2] ^ £sMl *l*l*r ^^-i: ^ ^l^M^ ^olcf. 

<22> ^, ^ofl ^^sl^sl ^^l-sf *ll-3H#*Kr u o v ^-&, ^ 4IM 

31 tfSj ^l^ofl ^^SlSBl 7]&r ^W*}. W, 7l r^T^ I-V ^ 
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^•§- I-V -iRj^Md* ^ , °1 I-V ^-^^5. *H °1 I-V 

-spg^d-a- 7># ^ *fl^ ^ 5U tt *IU 2- c i ^M^lEl 71^- ^> 

3 ^MR3 HM^* #^>ZL, o] ^1R3 cflolE^ o] ^ 

^ ^s.^ cHloiE^l- ^ o] ^S.^ 3HE-|# 7># ^ *fl^ ^ $1 

^ *fl2 2.^ ^-g- ^#tbt}. °1<H>H , ^11 ^ ^12 2.^ sl-el-^lEl ^^g- 

<23> 6) 7 ]X\ , #7l *fll S.<i El I-V 42-3^5. «M QJL ^ 

<24> ^31, ^-71^1 ^- ^oll 2- c i S^l^ ^ ^^ijS. Al^Efl 

°1^ 3^5. ^ 5£^r 71^-nfl^^ ^i^m ^ fltK 

<25> ^, ^^l ^ ^£l3L ^ 71^^^^, ^7jl£ ^^SlS.51 ^H}- 

^l^M^M ^}^, ^H^o} ^ ^ofl tg^# ^-71 7)£ 4i 

*H tfl^H ^€ HH^I* *h s_v» 4^)^ 3^ir ^#*Rr 

U^-i- £Sa^o S 71^- *V ^^ElS tl^r ^ 71^-^fl^l^, cflolEi^l 7)1 

^ ^ 7 mtt tfl<g*H C-flolEl 3M; 7fl# 

^ Sir, ^ #71 7fl#^ c-flolEl &o] ^-7] ^S.^ C-flolEl # 

3] i^Sl ^.^>^^ T-)H iEL^H- -S.*} 1 ^ xflofl -f-^ Zinfl^l ^7^ 

# o. £l g Bj-eHEl ^^-O.S.Ai ^#5}J1 ( #7l ^V^^l- t£om^ #71 2:71^1-^ 
^^5>J1 a o >71 C-flolEi ^ 711 #S>^ ^SZl^ SL^sL £7} is}±r ILS-ZL^ 3.^ 
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<26> at!:, £ ^ ^Tfl^ ^^SjS.^ 

^^ofl pj*]^ -g-^H= ^%-B]S. ^l-ir ^ 

5U^ ^1 ol 3S1 tfSJ ± ^g) ^^6\) 71^- ^Hl^ I~V ^ 

Hi^r HM^-I- ^^T^. *}<^ I-V -IH3^ £E^r 7} 

>H ^H^ <y^s. ^sKM ol ^5}-^ ^S.^ cflolEi^ ^^r^ 

#SH=r S5.ZL^ JSL-g-, ^ #7l 7^1 ^ 7112 ^Sfo]^ A}^eflo]^ 

SSZL^ofl <^T5>o} ^33^ AA ^^H^M i7>£l 

^S.^ C-flolE^ ^S}^ ^ofl U]*]i- ^^>fe HSZL^ £ff ^ 

Si Sj-Sj-n} E^ *fi, ^ ^-^1 €■ i-v -=-3^- 

<28> SC*]., ^7fo| C-fl O] E^ # £| ^SM^M A)~g-^- ^7.}°) 

^ ^^7> 5]S ^7T°11 ^1^1^ ^« ^711 ^ XiCf. 
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<3i> S. 21- w 0 >«Hl n 7 j]o} 2.^ 3 ^# 

H o V ^^r, #7fl 100-?- Ei #7fl 125^1 5. S^Sl^r *fll -S.'t ^^1^ ^ # 
Tfl 200^-El ^Tfl 2257>*lS S^^l^ ^2 An S-'S ^ 

if-O^Cf. O^H, ^11 5.^ 3)-^clE^ ^ ^#JZf^(C+7]l 100-125)^- ^HflSf n>?>7M 

^#^(#31 200-225)^1 ^ t^^l ^ ^3-°} H o v ^°14. 
<32> $q3\5L<>\ ^ ^ ^3 Al^-eflol^^- ^H, 3. nflo} 

°}*\ 3=fe ^ 3H5]£l *)S. ^ n 7fl<>] *l^-t- *£S>)*}3L, A A~%<^ ^ 

71^- ^> ofl^cfl MOS e ^fl^l^E^ ^tb^. 
<33> ol n 7 fl^ ojo]^ ^(^U^Hl i7}S] I-V ^-g- *^«H 

i-v ^«l*b4(^74l 100). °W ^#5] ^ £<>1, 

^ ^, ^*<H -f^^, 71^^^ #^^5.^ ^ 7^ ^ 

<34> O]o^ ( H.^ SfeME] ^^-ol ^ i7m§t ^WC^l 105). °1 ^ 

^*fl ^7^ 7l£ ^>sq- ^-A>*V o]u] <M-J7 ol^r 2.^ 3^ 

e}-nlE-1 ^^--g- ^i^^H ^^^q- isj-ol^ £S^^o)l^ ^]^Kr ^^(default)^: 
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<35> °}°]*], °] 2^7] ^Sj-O]^ £SIL^2] I~V ?fl>iH<*l| tfl I- V ^ -g. Tfl 

^WC^^l 110). 

<36> o)o]*\ t ihhm i-v ^7^1 loo^l^i i-v ^! 0 1 11*1*1- 

*r*l ^, ^1 110<H]^21 ^7l^#ol ^Tfl 100<M3 I-V afltflS. *fl^*fl ifl 

^*t4(^74l 115). « °] j^ofl^ 711 ^€ I-V ^-^^ I-V ^°1 <£ 

<37> ^f-tf, #7fl 105^1*1 ^^t!: 3:7lit#6fl <2l*fl Tfl^ I-V I-V 

120) ^7^1-* I-V Tfl^ofl tfl<a*H I-V ^H3* 711 ^^(^Tjl 

110). olrffl 27lStf ^*Rr 4-^(^711 120)^ 711^ I-V ^52f I-V ^ 

°1 ^°lf I-V ^^^1 ^d^^^^r ^^l^i is)-<^°lH 

ol7> M-^^i oj-q^ tiVcfls. -a^eH <H*1*}*1 Qji g.&<$q<%*\ Q*}*}^*) -f^ 

SEth a^^lfe ©13 It ^v]n]2] ^^szf *fl?ll#-g- ^Sfo]^ S^ZL^ 

^i^r^-ir ol-g-s>^ L-M(Levenberg-Marquardt) ^i^l^l ^e) ^|~g-s}5l $Lt\-(£.t\- 
-SMl*lfe N. Arora, r M0SFET Models for VLSI Circuit Simulation - Theory and 
Practicej , Spr inger-Verlag, 1993, pp. 510-535 %3z) . 

<38> cfAl ^711 115<^1^ 7fl>M I-V I-V «1 JUS}- Jl ^47> ^^1 

I-V 711^ oil ^#3-°^ ^Sl&ia S7mt-|- £<i ^n]B^ 

^^K^Tll 125). zie^, £ 3°fl «>sq- ^o] *m a.^ j^-eM^I ^(300H 
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^*£4. 5. 3^1 £f sH^l^l ^^-(300, 400)^ EL A) ¥ *?-&°.3. ^sq^l, #s| 
3°J £H« 7 r *l*r -*f£-(305, 405, ^11- 21 #5^<y SHfe ^#*V a} ^cf)^- i^^l 
^ S-^S] 31 t ^-^-(310, 410, o]%9] xH]*}- SH^- i"HSPICE User's 

Manual j , Meta-Sof tware Inc., 1996, pp. 16-103-16-106 %2i)°] =L^]t\. 
<39> M-^^l n-1 7fls] x]*Hl ^>6fl cfltb S.'i 4^1^ ^W^} 

±r ^2.3.*], *U S-l 4^1^ ^ ^#3}-^^ ^e], I-V ^ 

<40> ^, n 7fl^1 *13^ #71 ^1^1^^ cf^- *fl2*l3H ^€ ^o]e^ 

^tW&3l 200). ET cflojej^ 7># ^ tfl£ 

^ 5^ ofl^tfl, &^^°g-(V th ), S^^-(lDsat). ^ ^^^(G^ax), V GS 

=0V«a I D CI 0 ff). ^ ^^^l^(Cj), SL*]^ ^3flAl^^( Cov ) ^-o] ^ ^ 

°1 ^ *> ET ^o]Ei^ €^g<q 3^7} -g^SH ^ iflx] ^ 3^ 

*m I-V ^#^SLtHr ^ ^ ^-^1 ^SMI 34. 

<41> o]^7fl I-V *M ^-^O] c-flolEl^ 

^•3j^r3. *H £1 Sj-^nlE^l- ^#<5H;S ZL ^2f7l- 3.711 4^*1 #4^ 5"7l^ 4 
#4 54. ^, ^3 ^ofl <g#€ ^4^1 £ cfl ^clEl ^l^Jl ^ xl^<Hl 

^H^m 4-^r z\o)±. ^oi i-v s-^^-g. ^^1 ^^S. #7l ^ 
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cm ign, ^*hi *m cfloiEi^ *v°m $i*hi ^ i-v ^ 

<42> °1<>M, 2Hg 4^°]^ ^°1 € 2:71 SM-g- ^tW^l 205). °1 o^o^ ^ 

e4t ?H^3L, *)U S-^ ^H^l^ ^(51 3^1 300)# unflS ^^^1- 

<43> °1 °i , °1 ^l^M-fr isj-ol^ M2|sl cfl o] Ei ^ Tfl^Jr^Hl cfl^s}^ 

^^Rm* ^WC^l 210). 

<44> ol^^, ^-711 2HWH 7||*M ^^^^ ^Tjl 200°^ ^^^o] Oj^}. 

^1 ^, #31 210°1M ^ ^7l^o] cf^j 200°fl^s} ^rfl^ 7fl^5fl vfl^l 

1- ^rW-C^l 215). ol ^ ^fol7> ^^*V 4^7}x)S vfl 

<45> 0]01A^ Cl-?|1 215^ ^47]- ^^1^] ?A°-$- W^ iMSM"* ^^Al^l 

^(#3) 220) ^7l^lr# 3Mb)3 Tfl^Hl rfl^^H ^1 

^l^W(^) 210). °H ^71^1;^- ^^Al-7l^ #3l(#7fl 220 3^ y>2f 7j- 

^ *£_n.*»Sr oj-g-^- ^ oicf . iEth 2.-E- S7l^(£ 3^1 305 ^ 310)# £3^1 

71^1 #El^^l 7M^ ^(305)^ £7^2] ^ ojl^ o]^ £ ^ ^H^] 

e1# #33*1 7>*lfe « ^.(305)^8: ^ £3-*Hr sl-^MEi 

<>lui, M-^^l isj-o]^ s^aio] Tfl- «^-(310)^ #sl^<y S^liLtKr 31<r°l 
JELS. SlM^ iflS) $H31?J; ^^1^1 £3H1 4^ ^SM^ ^£.7} <&±r 7} 

"fl^l^. 
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4H°fl .£-5. <B 33 Sl^ ^7l^## *fi2 -E^fi ^u]B] ^(S. 33 400)-^^ 

^tW^l 225). i 3°fl «>3 , *l]2(k=2) 3-3-u]Ei ^(400)# 

^*Hr *fil 3-3-*13 ^3 tilJE^ ^^--S- l-e^<y 

3 D 1# 7 >^^ 33*1 3 #(405) f°l^. ol^r, 3€- n 7))3 2-*g $ 

^-g- ^#*>fe ^3 tt o V, fH ^-3^r(i-v ^M3^d)3 31* ^<eJ- 

^ 333 3 *( 10 7fl D]nV)o]- s}]3 ^ 3*11*1 5- -fMthi- 3 3 W - 

<47> 333, ^3 ^fln 2-^ 3333 ^3 ^#^r ##t!: 331 200 ^3 ^Tfl 

2251- ^=13. 
<48> *V^ > ^oj|^ 3333 ^3 3^: *fll3^* °J33 33-2.3. 

n 7fl3 3^°ll 2.^ .£33 ET 3331- * 333 

7> -£33 ^33^-3 3°<H1 7RV 7>3£ &-g- i.o|^ Xl^^ *] ^ 3 4.3^ ^eM^o}, 
3# 3^ ^#5. ^ ^£ $}3- 
<49> o]3 ^-Ol, 3-g. n 7fl3 3.3.33 ^^g- ^#*Hr ^33 

3# ^ ^#3 €• I-V ^-^-i- n *1 ^*Rr 3^°fl, I-V ^Rl-§- 3 

33 n-1 «i^r ^3 ^JL^ fflojE-iy-^- ^3*M S.<a 3333 

.2.3-3 2-€ 3333 ^3 3^ AjTi^ ^333 ^ 5d3. 

<50> <^^c^l 1> 

<51> ^ ^cfloflA^ ^- Mj-^ofl 4= w o V^o^ oj)^3 333-7] o^^c^ c 
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4<>fl £^1^ «>sf CMOS H^l^il-^- ol^-^^l 11<& ^ efl 11-st ages 
ring-oscillator)^ ^1^^^ X\ Q^ftt). . o]^- ^s}^ 3 *fl^ SIM^ ^3. 

^ 10 7fl ^l^SH M^fl^l^Ei ^ ol^A^ ^Efl^ yj-tt] ^, 

10 7fl£] xl^ofl ^> si^ofl cfl^o} i-v S-^^ 10 7fl^ 5.^ sJ-b} 

aJM'S: I-V -IH3-8: S-^ 5J)-e^ol Bl ^#*>JL H-^^l 9 7 fl£] 5.1 4«H 

<52> ZL M-B)-^ 3Jo] cfEfl S 13*1, S I* ^-^ ^^-^^(Vcc)^- X-il 7\ 

Al^eflo]^ ^-g- 3.15%£] ii^* 

<53> [5. 1] 
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<H*H 4^ ^*>^ cfl o] ^ ^| *K|7} I-V ^^23 x}o]^ ZLtflS 

<55> ^ f ^- aj-tgdfl n}^ £| sj-e^-nlEi ^# ^-g- °l-g-*>^, 2-<i 4^*1 *H 

ET HMe^ s]JL ^ofl n]*}^ c^cq t^je.* «Aj^ ^>cf. ^, ^ 

ofl n}-5Tg ) I _ V S-a^a] S^r ET 31 °1 ^ 1- -S-^^S ^ S.^ sf^^l^ ^ 

el] tfl«H Al^eflol^^- ^4^, o] ET i£5H^ ET 01 

o]e^1- ^ ^#5} 2^ ^ofl tflSH Al ^ e fl A3 ^- 

<56> <Aj^c^] 2> 

<57> ^6j|ofl^ S. 4°fl S-AjSj «].<*). ^ ^.Aj e1 ]o]E-j C^J;, ZL ^# 23^ 

a} ZZ. Al^g-g; Al^sflol^^- t±&, ET C-flolE^l- ^5}-A)^ 7>^A^| 2.^ S^l 

3.28nsecSji, ^ ET OlolEil- ^1^1^ ^ ^ ^2}- 
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tfg. 3. 2S+ £4. & 2<HH, c ja , Cjp, C ov , iDsat ^ V th ^ AA r^/^efl °] <3 

^^i, 5L5M£ff- ^ -^^^lJI, ofl^tfl, i Dsat - 10%^ 7}^ ^#<q i Dsat 
-g- 10% ^ ^sl-il M-^^l ntfls. ^ ^D]*]-cf . 

<58> [a 2] 





| ET 


| ^l£ir*l<a (nsec) | 


Mi*Hk (*) | 




| Cja + 15% 


| 3.29 | 


0.5 | 




| Cjp + 15% 


[ 3.29 | 


0.4 | 


NMOS 


| C ov + 15% 


| 3.32 | 


1.3 | 




1 IDsat ~ 10% 


| 3.50 | 


6.8 | 




| V th + 10% 


| 3.27 | 


0.1 | 




| Cj a + 15% 


| 3.33 | 


1.6 | 




| C jD "I- 15% 


| 3.30 | 


0.7 | 


PMOS 


| C ov + 15% 


| 3.37 | 


2.9 | 




1 IDsat + 15% 


| 3.62 | 


10.4 | 




1 v th - 10% 


| 3.23 | 


0.2 | 



<59> S 25.^ Bj, ^ ^^eflojE^ Al^V^o^ofl 3. cg^o. ^H^l* 

^^Hir.MOS S^^l^E^ I^oj-g: ^ °X5L, ^1 PMOS S^l^fil Iosat^* 

<60> <Aj^c^| 3> 

<6i> a. o}]ofl a^ ti]-§-7] DRAM( asynchronous dynamic random access memory)°ll 

4-, ET HMell- ^5}-a)^ 7V^^ ol-g-^ Al^eflol^^. 

^4* w|51^>^t4. ^ tRAC ^ V CC =3.0V ( ^£=75t:^ nfl 40nsec^jl, ^ ET HM^-I- 
#5H?1 ^ ET tflo}E]Sl £S*7> tRAC^l ^*^(^^)^ 41- 1 34 t 
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4- S 3°1H Ipp, Ion, R pp ^ C para ^ AA PMOS^l I Dsat , NMOS^ I Dsat , 

<62> [Jt 3] 



| ET c)|o|ElC-^>8; 




1 !dp 




1 iDn 


21 


1 Rdd 


18 


I ^para 


6 


| 7lt} 


19 



<63> S. 3°-g.^ t £r ^DS) Wl-S-71 DRAM^l ^ ^ tRAC^ €" ^ 

-2.4^ PMOS2] i^-^ s.^^ ^5F°J^r ^ °H1 uj-e} DRAM 1i3l*Kr 

^-^^ DRAM# ^L^iH zl ^s|-7> ^1 DRAM ^°fl 4 

<64> £1 s|-&MEi ^-fr^ ^ ^^s^S. ^l-i-elM^ 

^1;3H^ «<H^ HSU^^ ^-§- 4*}^ ^ flt}. ^-71 7l^ffl^fl 

*}n ifl^ *i^fl*ll(ofl:R0M, #3.3^^3, ^ia -§-), ^-*}-*} 

*fl *H( HI : CD-ROM, DVD -§■) ^ 7flBj<H ^Hl : "^i ^ ^^Ml- 

2.£.ZL*»-8r, S. 2<^] £>m s}-E^-nlE^ #?fl(#7fl 205) 
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HH^I ^l^m 5L1-, ^ Tfl^ HHEi 3M ^3 HI 

2,71 Stl^ 2.^ ^*}*\ ^fA^ ^#^>J1, ^"71 ^>^^# ^M"^ tf 7 ) 
2:71^1;^ ^7|^J1 ^ ^JRJ C-fl o] E^ 7\}*Vt}^ SLJILZL^ £fS £7l*Hr £5. 

<66> SE?V, ^3^5.^ 71^- W^cr ^ °-ofl ^^SS] ^ofl nl^^- 

^-fr -g-^Kr w o V ^^ SSa^^-, ^Hs] ^ *\^o\] fg^s} 7 }g. ^*}o\}x\ 

I-V ^^HJd J&fe cflojEil- s-^^s. ^ i-v s-^-id ^ 

^ HM^-I- 7}# # 7fl^ *r *fll 2- c i ^H^l^l ^#*Rr H5.ZL^ 

£t, 71-M- ^*HH ^MR3 ^3^1?1 o] ^3\-Q c-fl 

-i^^rS. ^ °1 igsTj-s} ciHEi-l 7pJ- ^ ^ 7112 S-^ 

sf-^DlE-l ^#*Kr 55.^^ Ef, * 7l]l * 7^12 SL^ 4-5}^ ^^g- 

<6?> <^71a^ z| s^zl^ s-i-i-o] ^33^ 7}^ ^ at ^H^l^ ^ 

zz.^ S.l-g- ^Tfl^. s^sj-tb 7] functional) 3.^- ^ S^. ^ZL^M-i- 

^°1 ^lEr 7l#^-0^ ^ZLSfl^s.^] ^5fl -g-o] 
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*>7fl *H3€ *r 544. Sth n S ^^ f A ^3s}5L£] Al^sflol^ ^^zi^^l 

n-1 7flsl 21-^]^ ^>S1 ^-^^^olu} i^^^-fi} ^ a^o] 

$ cfl o] &) (ET HH^)^* #^s>Jl ojl- -e.;*^^: f>\o) 0.3.*) , S.^ 

<69> SE^r, -g- ^ofl W-^-^, ET tiHEi!- 4^^^. °)-%-*}7} nfl^-ofl, ET X%o]m± 
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3 3 3 -3.^1 #^-g- ■f-Tll^o.s. ^elM^M $1*M n (n^r 2 <>1# 

$ ^T> ^ S.^ 21-5}^ ^^-g- ^#SRr *J-»H 5^*1, 

1 SE^r 2 °1#2] $flo]3Elofl n 7fl^ ^^5>J1 ( n 7fl^ xj^ofl # 7 1 ^ 

S\S.2] 7}£ *8#*Hr #?fl; 

#71 n 7fls} x]^^ o]i^ *l3H 4i7}^ !- V s-^-i; ^§3^ I-V 
#7fl; 

#7l I-V ^-#^Hd-g- ^ °1 i-v s^^a^g- 7 ># ^ *fl^ 4 s 5£^r 

*Hl sl-aMfcl ^^>g- ^#*Hr #31; 

#71 n 7flS] *1^ *flk(k^r 2-*M n^l^l ^^l^SH 7^ i*>sl ^s. 
# tlM^* ^*K^ #31; ^ 

#71 ^1R3 dH^l- s-^^l «H °1 ^# 7># ^ *fl^ ^ & 

3lk ^^l^ ^#*>^ #31!- ^HjSl-ZL, 

k» 1^ ^7>Al^ 7}#*\ k=n°] € ™fl*|-*l #7l ^*-# CflolBll- ^*Rr #711 

;% 5-<i ^ #311- #^-<5M n 7flsl S.^ 4^1^ ^ 

2] 

^1#^1 #7l 7)£r ±x\$r S^l^ ±.*}°)31, #7l C-flol E^ # 

71 EgxliBlSl ^^^(V th ), 5L^^-(I Dsat ), ^cfl ^^(G^ax), TflolH-^^- 
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3] 

^lll^Hl 5U<H*1, #7l *flk 2-<i s|-5}-*1e1 #31tt, 
#7l afli £.«i Bj-^M^ ^^-i- *Hk 2.<S s^^l el 3tM € 2-1 ^^l^l-^l 
S7] <a^*Hr #31; 

-8-71 3,71 #71 ^# 74l^>^iofl tfl<a^ ^# HHeI 31 

#*Rr #31; 

#71 3l#£ CflolEl 3JM #71 cflolBl -2.*>U 

^ t-JH ^^11- ^#*Rr #31; 

#7l ##^2}- ^^o) ^V^^l v)H ^.^^1 #7l I7l&ttt *flk S-^i 2f£l- 

#7l *#7JJZ|- .2.*H^# 9i^M"# #71 i7l?[i# #71 

^}o)B] tt^r 3l#^ #31 #71 ^#<5>^r #31» ^*Hr #31#' ^l^Rf 3* 
^8°-S S-l ^^lEl ^21 ^# ^U. 
4] 

*113*cH1 &<>H, #71 i7l^ff £3*Hr #3HH^ #71 ^71 #^3<?1 
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5] 

*11 D l*l£r ^*}^, A o v 7l *flm(m£: 1^ #71 n^l# ^ 

^r)*]^Hl ^*}<q ^£ ^s.^ cflolEl o]^^. ^A]7lJl o] ojo^ 

[^^J- 6] 

SlH^ ^ *1^H1 >*7l ^33.51 7l-g- 4i7># ^^§V^ #31; 

^-7] 7m 4i7>>^ I-V ^-i- ^^^H I-V -IM^^ *>€^ #31; 
^-7] i-v ^H3^* ^^s. o] i-v 7># ^ ^fl^f ^ 5Ufe 

^]1 S.t sF^Ei ^^--i- ^#*Hr #31; 

^-71 71^- ^7.}^ t^)o]B]% ^eRr #31; 

^#*Kr #31; ^ 

^7l ^-1: 44 ^ll^H^M tiling #311- ^til^-o.^ aV 7 1 71^- 

4i7.}^ ^2|-7} ^- 7 ) ^S^o] ^^ofl ^ ^ ^ 
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7] 

#?1 71 a. eflojEil- €^*Rr #711 ; 

^Jf-# C-flolEi!- ^^-^ °1 cflolE-1# 7H V ^ *fl^ ^ 91 

#7l *fli ^ ^12 £.1 ^ ^4°li ^11: li^^i 

i*s# C^olE^ ^ 5}-7l- #7l ^^21^.21 ^ofl D l ^ <3 ^ ^ ^ 

^- ^ ^j-g. ^io £ ^ ^^sls^l ^l^H^l #«j. 
[3^*8- 8] 

*l|6^ *fl7*<Hl &oH , #7l 71^- i^}^ E<ffl*l^Ei ^H^, # 7 1 

cflolEl^ #71 J= 31*1^3 ^^"g-(Vth), i^-^(lDsat). ^ ^^(G^ax), 7fl 

2flAl^i(C ov )# 3L^*H, #?1 *12 Si ^nlBl ^M^tt #71 

^olEil-^ Sj-Lf- Hi^r 2 °1## 31 ^5M^°-S*| #71 
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